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Of all the efforts of human invention^ Navigation 
has been of most importance to man. To it we 
are indebted for ahnost all we possess^ both of 
comfort and knowledge ; by it the most distant 
parts of the world are in a manner brought in- 
to contact ; it transfers the superabundance of the 
happier climates to the more sterile ; it is the in- 
strument of a benign and bountiful Creator for the 
diffusion of truth ; and will ultimately be the 
means of civilizing the whole human race. 

Had navigation been still imknoMai, the war 
whoop had yet rung in the wilds of America ; the 
human victim bled in the islands of the Pacific 
Ocean; even Britain, with all its virtues and 
knowledge, must have remained the abode of ig- 
norance and barbarism. All, therefore, that can 
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in the least elucidate an art to which we are so 
much indebted, cannot fail to interest every think- 
ing mind. 

Interesting as the subject is, however, I shall 
not attempt to trace its progress from the earliest 
times down to the present ; from the first rude 
attempts when men adventured themselves upon 
a few branches bound together, as the Esquimaux of 
the present day, up to the unique first rate man- 
of-war of the British Navy. The object of this 
essay is merely an attempt to clear up a diflSiculty 
whiL has clLed m. toter^ting Lject evi 
since the revival of learning in Europe, relating 
to the manner in which the ancients constructed 
their Polycrota or war-vessels. These vessels were 
in use for about nine hundred years, that is, from 
the first invention of the Bireme by the Erythrae- 
ans, the inhabitants of a city in Asia near Chius, 
about three hundred years after the destruction of 
Troy, until the battle of Actium, in which Octavius 
defeikted Marjc Anthony and Cleopatra, after 
which period, according to the best Roman au- 
thors, they went into disuse. Polybius and Plu- 
tarch expressly say, that Augustus ascribed his 
victory to the superior sailing of the Libumicas, 
or Monocrota, gaUeys with only one bank of oars. 
Since the revival of learning in Europe, fevif 
subjects of antiquity have been so often disciifised, 
or investigated with so much labour and research^ 
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as the mftnner in which the aadents constructed 
their war* vessels, known by the name of lofn^ 
naves or €ralleys. These were classed according 
to the liumber of their banks of oars, as Biremes^ 
IVir ernes, Quadriremes, Qmnquiremes^up to Pto* 
lomy Philopater's Tesseracanieres. 

In whatever point of view the subject is taken 
up, it is surrounded with difficulties ; as at pre- 
sent there is no detailed account of any one of 
these ships known to have escaped the wreck 
of ancient literature. The measurement of the 
galley built by Ptolomy Philopater, of Jbrty 
hanks of oars, has only served to increase the dif- 
ficulty, as no gem, or carved representation, or 
painting of any kind, has been discovered to aid 
the inquiry. Upon Trajan's column at Rome, ves- 
sels are sculptured, conjectured to be those of two 
and three banks of oars, one above another ; but 
they are so confusedly represented and crowded 
with figures, that it is evident they could not have 
been navigated as represented by the artist, 
which makes their authority of little weight in 
clearing up the difficulty. The only source that 
remains from whence any information can be 
drawn, is the isolated and scanty notices of these 
vessels which occur in the historian or poet^ as 
the one narrates the naval actions in which they 
were employed, or the other casually mentions 
them to embellish his theme. 

It may appear presumptuous in me to attempt 
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to solve the difficulties that hang over this sub- 
ject of antiquity, when so many able men have 
failed. My excuse must be the deep interest I have 
felt, and the almost irresistible desire that has oc* 
cupied my mind, ever since I read the life of The- 
mistodes 'in Cornelius Nepos at school, to have a 
dear and satisfactory idea of how the Trireme and 
larger war-galleys were formed. Though it is 
now twenty-five years since that time, still I re- 
collect with pleasure the efforts of my young 
mind searching in a labyrinth of difficulties after 
their solution. I can safely say this first gave me 
a taste for mechanics, which has never forsaken 
me. As I grew up, every author who had treat- 
ed of my favourite sul]^ect I perused with avidity 
and laid down with disappointment ; there was no 
reconciling their theories to the accounts left us» 
scanty as they were. Disappointed, but not dis- 
heartened, waiting patiently for an opportunity 
to embody the ideas I had formed of the Galley, 
and reconcile them to the fixed laws of mechanism 
by actual experiment, and taking the ancient au- 
thors for my only guide, I commenced my task. 
Cheered by the harmony I discovered between 
my model and the authors, and its fitness for 
every purpose they mention, I finished my under- 
taking with a feeling I cannot express — ^but it was 
worthy an age of toil. Of my success the reader 
will form his own judgment from the following 
pages. 
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SECTION I. 



OF THE SHIPPING OF THE GEEEKS AND ROMANS. 



The ships mentioned by the Greek and Ro- 
man authors may be divided into two classes ; the 
first, those of burden, or merchant ships ; the se- 
cond, the galleys or war-vessels. To these some 
add a third, the ships of passage, distinguished 
by name according to the occasions they were em- 
ployed upon, such as oXxd^ds;, foffiyot, and u^^oTa, ships 
of burden, and ^ia and l^/Wa.^, when carrying un- 
armed men, and if these were armed oTtXirovyuyoi, 
and ifariuxrihii ; ships when fitted up to carry horse, 
were called hnrnyoiy and sTraycayoi. As these may, 
without any difficulty, be placed in the first dass, 
I shall not fatigue the reader by enumerating 
the names, as it is principally to the second dass 
this essay is meant to refer. It will, however, 
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be necessary to remark, that the oneraritB naves 
of the Romans, and b^xAdeg of the Greeks, were 
distinguished, when carrying merchandise, by hav- 
ing a basket upon their mast-head, or some other 
conspicuous part of the ship, and were principally 
navigated by sails ; or, at other times, when acting 
as transports, towed by the fi^alleys. 

The^eysorw.rlr,^J«.dea.^wlud. 
form the second class, were managed by oars, 
though sails were not awanting. These may be 
likewise divided into two classes, the Monocrota 
with only one range of oars along the gunnel of 
the ship, and the Polycrota with many banks of 
oars. 

The Monocrota are without doubt the most 
ancient. There appears from Homer to have 
been no others in the Greek fleet at the siege of 
Troy, and that these were without decks of any 
kind. Thus he describes Ajax defending the 
Grecian sjiiips against the Trojans, 

^' He marched upon the hatches with long strides." 

Iliad. 

r 

Which may indicate his stepping from seat to seat, 
as ix^ia, mi, equally means any place of footing in 
the ship except her bottom. It is rendered hatches 
by the scholiasts upon Homer. It occurs more ex- 
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piieitly in the Odyssey, where Ulysses is preparing 
to enioounter Scylla : — 



n^oD^;- 



" Upon the hatches of the prow of the ship he went." 

The words are in the plural in both passages. 
The /xf/a wjiff are evidently quite different from the 
tvtiyxfiviBic of the ancient Greeks, by the modems 
called KaraToJfPot, afterwards in use. Thucydides 
says expressly, that before the time of Themis- 
tocles the Athenians had no covered galleys.* The 
/xg/a vrihi, I humbly conceive to have been the thwarts 
or seats upon which the rowers sat, which no ship 
with oars could want. The passage in the de- 
scription of the ship Argo, where Hercules and 
Silas are said to have preceded others in eating 
the spray, L e. enduring the spray, Hyginus in his 
Mythology has it thus explained, " they being 
strongest, sat in the bow of the ship,*' showing 
that she was without any kind of deck in her bows. 

As in all probability the inhabitants of the U- 

* Thttcyd. 1. L c. 10. ov^* ad rd irxtj« jeaT«i^{«UT« tx^Ptae. *< Nor 
' had they as yet covered ships, t. e, that is decked." KaTfle^pct»T«t is here evi- 
dently used in a different sense from THAvarr^atfA^ot in the following pas- 
sage : — (Thucyd. 1. 1. «. 49») miiti yd^ fri9cCtixK»tn dxhiiK»tty •u pfr 
iimt AVfx^ofTs, t/sro Tt tou rMidove k«i o;^xov t«p ri«v* »«) ft4\xep ti 
iri9'Ti^e?Tic Toic \ir\ 'rev jcfliv«9T(«{ft«T«c* '^ When they began to engage 
with one another, they could not be eaoly pulled asunder, both on account 
of the multitude of shipa, and also because they chiefly trusted in the sol- 
diers upon the catastiomata for obtaining the victory." See likewise Thucyd* 
L i. c 14, L ii* c. 90, L vii. c.'70, and mahy other passages. 
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kraine may have continued in nearly the same state 
of society as regards the arts from the earUest 
periods until the middle of the seventeenth cen- 
tury, I have taken from Sieur de Beauplan's de- 
scription of the Ukraine in the years 1645^, the 
foUowing extract describing their piratical expe- 
ditions upon the Black Sea. It will, I think, 
give a good idea of the first ships of the Greeks, 
and the Monocrota in their rude state. The only 
difference that may be between them is the greater 
degree of labour that might have been bestowed 
upon the ancient ships ; yet we read in Thucydides, 
(Polybius, Livius, etalii,) that they were often built 
in a very short space of time ; in truth, there is 
a great resemblance of the ancient manner, as the 
reader will perceive. 

'^ When they intend to go to sea, they march to 
their place of rendezvous, and there build boats 
about sixty feet long, ten or twelve feet wide, and 
twelve feet deep. Their boats have no keel, but 
are built upon bottoms made of the wood of the 
wiUow, about forty-five feet in length, and raised 
with planks ten or twelve feet long, and about 
one foot broad, which they pin or nail one over 
another, like the common boats upon rivers, till 
they come to twelve feet in height, and sixty in 
length, stretching out in length and breadth the 
higher they go. This will be better understood 
by the rough draught annexed. You may observe 
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they have great bundles of large reeds put toge- 
ther, as thick as a barrel, end to end, and reaching 
the whole length of the vessel, well bound with 
bands made of lime or cherry tree ; they build 
them as our carpenters do, with ribs and cross- 
pieces, and then pitch them, and have two rud- 
ders, one at each end, as appears in the draught, 
because, the boats being so very long, they should 
lose much time in going about, when they are 
forced to fly back. They have commonly ten or 
fifteen oars of aside, and row faster than the Turk- 
ish GtaUeys ; they have also one mast, which car- 
ries an ill-shaped sail, made use of only in fair 
weather, for they had rather row when it blows 
hard. These vessels have no deck, and when they 
are full of water, the reeds above-mentioned, tied 
quite round the boat, keep it from sinking. Five 
or six thousand Cossacks, all good able men, well 
armed, take the field, and repair to Zaporouy to 
build their boats. Sixty of them go about one 
boat, and finish it in a fortnight ; thus, in three 
weeks time, they make ready eighty or an hun- 
dred boats, such as I have described above. Be- 
tween fifty and seventy men go aboard each ves- 
sel. In these vessels, they cross the whole Black 
Sea, even to Anatolia, which they reach in thirty- 
six or forty hours from their leaving the Boris- 
thenes." 
According to Pliny, the Erythraeans were the 
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first who departed from the ancient manner of aar- 
rangementy and constructed a Bireme. Herodo- 
tus, Thucydides, and Diodorus the Sicilian, agree 
that Ameinodes^a Corinthian, about three hundred 
years after the destruction of Troy, first built a 
Trireme. Clement of Alexandria * gives the ho« 
nour of this invention to the Sidonians ; Aristotle,! 
a Corinthian, added a fourth rank to the galley. 
There is a difference as to who first constructed 
the Qttinquireme. According to Pliny, Nesicthon 
of Salamis has this h(»i0ur, but Diodorus gives it 
to Dionysius the Sicilian ; Xenagoras the Syracu- 
san added a sixth ; :|: Nesigitcm built one of ten ; 
Alexander the Oreat increased the number to 
twelve ; Ptolomy Soter to fifteen ; § Philip, father 
of Persius, had one galley of sixteen ranks; || 
Ptolomy Philopater built one even of forty ranks 
of oars. % Thifir is by far the largest mentioned 
by any author, and was S!8& cubits long, or 420 
zeet* 

According to my views of the subject, it will 
£q»pear that after Ameinocles** built his Trireme 

* Stromat Lib. i. -{- Plinius. f Ibid, 

g Philostephanes. || Polybius in Frag, et Livios. 

^ AthensuB* 

** Thucyd. L L c. 13. wpmrot ^h Ko^/rOiei Kiyvrtu •yydrAra t«v rvr 
T^iff'ou fA,T*x*'t^^** ^'^ ^*C^ '^'^f ^*v{f x«2 T^iifff/ff fr K9gh9t» r^Sror 

ghBitt tctv9r»y9e ftkvf wutio-cit Tiro-d^fltf. '^ And the Corinthiaos fizst are 
reported to have changed the form of the ships, which comes nearly to that 
which is now in use, and the Corinthians are reported, first of all Greece, to 



OF THE ANCIENTS. 11 

all difficulty was removed as to the constructioii 
of the larger classes, save the additional materials 
and workmanship, and it only remained a question 
of utility against expence, what number of ranks 
should be given to the galley. That the expence 
was enormous, we may learn from one of the ora- 
tions of Demosthenes, who says that the lighter 
vessels could not be kept in a fit stete for service 
with great economy, under a sum equal to about 
£ 8000 annually of our money, tod no great dam- 
s^ befalling them, or the expence was propor- 
tionaUy inoreased. We may thus fi»rm some idea 
of the riches of a state, by the size and number of 
their gaUeys. 

The same reasons, I have no doubt, wcfuld weigh 
with the ancient governments as with the modem 
in the construction of their war-^vessels ; we find 
that ships of 100 guns and upwards are very sel- 
dom built, llieir utility being found not to ccmipen- 
sate the expenee of building, with the tear and wear 
afterwards. EHiips of frcnn sixty to eighty guns ftre 
IB greatest estimation. The Ghreeks dmring the Pe- 
lopomiesiaEi war used few galleys laiger than Tri- 
remes. * The Romans during the republic prin- 
cipally used the Quinquireme ; the Carthaginians, 
did the same, yet the Hexireme and Septireme 

l)ave Tnremes ; it i» certain also that AmeinoGleSi the Corinthian, a ship- 
builder, made four ships to the fownians.'* 
* Xenoph. et Thucyd. . 
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often occur. * Though the Ptolomies of Eg3rpt 
and, Asiatic Greeks built galleys of very large 
size, yet we read the Romans found no difficulty, 
proportioned to their bulk, in capturii^ them 
with their smaller ships, from the superior bra- 
very of the men in naval actions; their chief 
aim being to get alongside of the enemy, and re- 
duce the contest as near as possible to their mode 
of fighting on shore. 

Fromthedifficultyof explainingthe andentman- 
ner of arranging the oars, most of the modems 
who have treated of the subject boldly assert that 
vessels of more than five ranks of oars were built 
solely for show, f That this was not the case, how- 
ever, is evident from the whole tenor of history. In 
the first naval action of the Romans with the Car- 
thaginians, Duilius the consul fought in a Hexireme, 
and took Hannibal's Septireme4 During the Pelo- 
ponnesian war, however, the Gredcs used the Tri- 
reme, for the obvious advantage they enjoyed in 
being easily drawn on shore into their naval camp 
when the enemy appeared superior to them in 
force. § This they could not have done with the 

* Lmiis ct Polybius. i* Vosriiu and many others. 

t Polyb. L i c. 23. «>ff7o r A? il/B«( atftSt nvtt i" «r • rdc htuJU 
ftiic iftKAl^*^ ftf»7oc f» r^Q wan *Am^aya9rhmf wSktrnt, l;^4»» M^^ii$ 
rif yifofutifiif n^^^w T«f Boffiximt, *' And Hannibal was general of the 
fleet ; who, by night, in stealth, led away Ihe forces ftom (he town ; he 
sailed then in a septireme, which once upon a dme belonged to King Pyr- 
rhus. 

§ Thucydides et Xenoph. • 
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same facility had their galleys been of a larger 
size; and on more than one occasion they transport- 
ed their fleets across the Isthmus of Leucadia. * 

Plutarch in his life of Demetrius Pblicraetes 
gives an exact, and indeed surprising accoimt of his 
galleys, and solemnly asserts he does not exagge- 
rate. Demetrius, a prince possessing great know- 
ledge in the arts, and of an inventive turn of mind, 
having bent the whole force of his genius to the im- 
provement of his gallejrs, caused several of fifteen 
and sixteen benches to be built, he himself super- 
intending the whole details. These he used with 
the greatest advantage in his battles and sieges, 
so much so, that Lysimachus, while besieging 
Rhodes, could not believe what common report said 
of them. He therefore sent a request to Demetrius, 
begging him to allow his galleys to be rowed in 
his presence This i^equest, although that of an 
enemy, Demetrius granted. These ships were so 
elegantly constructed, so richly ornamented, so 
swift in their motions, and, at the same time, of so 
vast a size, Lysimachus could hardly believe the 
reality of the scene. The consequence was, he 
raised the siege of the dty solely from the dread 

" Thucyd. L 4. c & i8««6f iv ovi tix^rrct. tir\ Ilv^ev. »«) \w\ tat it 
ti Kti»6iA v«vt 9pm vdi i(«'»opt« lirffi^Ay, «) vVfl^fffX^tirtfi <rir Am* 
xtOimf M/Ah^ »»l x«6«vy«i tdt h ZMtMf. " That they might bring 
the earliest help to Pylos, they sent a messenger to theb sixty ships which 
were at Corcyra, which being transported oyer the Leucadian Isthmus to evade 
the Attic fleet which lay at Zacynthus.** 
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he had of these gallejrs of fifteen and sixteen 
banks* Plutarch likewise, in his life of Antho- 
ny, says he had a fleet of fiOO sail of armed ves- 
sels magnificently adorned and furnished with 
eight and ten banks of oars. Preparatory to 
the battle of Actium he selected the best and 
largest ships from three banks of oars up to ten ; 
thus making it evident that galleys of more than 
five ranks were by . the ancients built for war as 
well as show. 

That Ptolomy Philopater built the Tesseracon- 
teres, which Athenaeus, (lib. v. chap. S7,) describes 
as having forty banks of oars, and Hiero of Sy- 
racuse, his galley of twenty banks which had gar-< 
dens and baths more resembling a palace than a 
ship, out of a vain pomp to display their ridies, is 
evident from the style in which they were deco- 
rated. For a particular description of these ships, 
see Athenaeus. To give some faint idea of the bidk 
of this last, it may be mentioned that she was sent 
as a gift to Ptolomy, none of the ports of SyrBrt 
cuse being deep enough to admit her. There 
being a scarcity oi com in £gyp| at the time, she 
had on board 600,000 medimni of com, equal to 
720,000 bushels of English measure, each medim- 
nos being four pecks and six pints ; 10,000 dolia 
of salt meat ; 20,000 talents of wool and many 
other gifts. 

Of all the ancient nations, the Asiatic Greeks 

11 
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and Egyptianfii are recorded to have built the 
largest vessels. A Greek colony on the Black Sea, 
furnished Xenophon with Triremes when he re- 
treated into Asia Minor, to transport his army into 
Greece.''^ The Heradeans became so fowerfvl and 
well skilled in naval affairs, that their alliance was 
courted by all the Asiatic princes. When Ptolo- 
my and Antigcmus were at war, they sent to the 
assistance of the former a numerous fleet, well 
equipped and manned. Some of these ships were 
of very large dimensions. 

It is scarcely necessary to multiply quotations 
with the view of proving the imtenableness of the 
opinion, that all galleys of more than five banks 
of oars were built only for show, since all history 
is at variance with it. Nor would I have gone so 
far as I have done, solely to demonstrate the fal- 
lacy of that opinion. But the subject is otherwise 
interesting, as showing to what wealth and pro- 
sperity the ancient maritime states had arrived, 
prior to their being totally swallowed up in the 
Roman Empire. Their wealth they owed to their 
navigation and commerce. The Romans were 
a warlike, not a commercial people ; the success 
of their arms swept the wealth of their less pow- 
erful neighbours to the capitol, where it ceased 
to accumulate, and was gradually dissipated among 

* XenophoD. Ezped. v. c. 9. 
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her more commercial provinces, until wrung from 
them again by her exactions. 

It only remains to condude this section with a 
description of the Monocrota in their most finished 
state, such as I conceive the Libumiae to haVe been 
when they superseded the Polycrota after the battle 
of Actium, from which time they went gradually 
out of use, Augustus attributing his victory to their 
superior speed in sailing ;* a property they could 
not fail to possess over the more lofty built Poly- 
crota. Their height causing them to sink more 
deeply into the water, rendered them so much the 
more heavy to pull. Likewise we learn from Cae- 
sar and others, a new mode of acquiring height 
for their troops had been lately introduced, that 
of building lofty towers upon the decks of the 
.galleys, a thing they could hardly admit of, and 
the Libumicae were better adapted for. These, I 
think, were the reasons for their being set aside. 
I select one from Caesar. There are many others 
in his Commentaries, and other ancient authors. 
Lib. iii. passage xiv. in describing his prepa- 
rations to encounter the ships of the Veneti, he . 
says, *^ Turribus autem excitatis, tamen has al- 
nLo pupphun, ex barbaris navibus superabat; 
ut neque ex inferiore toco satis commodae tela 
adjici possent, et missa a Gallis gravius accide- 

* Plutarch, Polybius. 
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rent."—" But when the towers had been built^ the 
height^' howeVer, of the poops of the ships of the 
barbarians overtopped them, so that weapons could 
not with any effect be discharged against them 
from a lower position/ and the weapons discharg-^ 
ed by the Gauls fell with greater effect upon our 
men." A curious passage in Plutarch's life of AU 
cibiades, shows what the Triremes were during the 
Peloponnesian war, and the wretched accommoda- 
tion on board of them. One of the charges against 
Alcibiades was. effeminacy, and as a proof of this, 
he caused the deck of his galley to be sawn up, and 
his bed slung on girths ; — ^thus he was the first who 
used a hammock. 

. That they were copied one from another, down 
to the present time, is highly probable. After the 
destruction of the western empire, the eastern 
continued their use unimpaired ; the Venetians, 
Genoese, and French at Marseilles, using the 
same galleys, with very little alteration. A de- 
scription of these will be of great use in this 
place, as it will, in many points, aid the illus- 
tration of the Polycrota ; and the reader will at 
once remember many passages he has read where- 
in they coincide. The passages are copied from 
the Memoirs of a French Protestant, condemned 
to the galleys in the year 1701. 2 vols. 12mo. 
Vol. I. p. 105. 

" A Galley is ordinarily 150 feet long, and 50 
broad; it consists but of one deck, which covers 

B 
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the hold; this hold is, m the middle, seven feet, 
but, at die sides of the Galley, only six feet high. 
By this we may see that the deck rises about a 
foot in the middle, and slopes towards the edges 
to let the water more easily run off ; for, when a 
galley is loaded, it seems to swim under water, at 
least the sea constantly washes the deck. The sea 
would then necessarily enter the hold by the aper- 
tures, where the masts are placed, were it not 
prevented by what is called the coursier. This is 
a long case of boards fixed on the middle or high- 
est part of the deck, and running from one end of 
the gaHey to the other. There is also an hatchway 
into the hold, as high as the coursier. From this 
superficial description, perhaps it maybe imagined, 
that the slaves, and the rest of the crew, have their 
feet always in water. But the case is otherwise ; 
to each bench there is a board raised a foot from 
the dedf , which serves as a footstool to the rowers, 
under which the water passes. For the soldiers 
and marines, there is running on each side along 
the gunnel of the vessel what is called the bande,* 
which' is a bench of about the same height with 
the coursier, arid two feet broad. They never lie 
here, but each leans on his own particular bundle 
of clothes in a very incommodious posture. The 
officers themselves are not better accommodated^ 

* By the Greeks called catastroma, and is here put to the same use as 
Thucjdides Aientionsi 
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fear the chdmberB in the hdd are desigtied (adjr to 
hold ]^yisioin and naval stores of the gaUejr. 

*^ The hold is divided into six. apartments. 

^ 1. The GavoD, a little chamber in the poop, 
only large enough to hdd the captain's bed. 

'' 2. The Escandolat, where the captain's provi- 
sions are kept and dressed. 

*^ 3. The Campagae, where their water, beer, 
and salt meat, &c. are kept. 

''4. The PaiUaty where the dried provisions are 
kept 

^' 5. The Tavern ; this is in the middle of the 
galley. Here wine is sold by the Comite. This 
opens into the powder-room, of which tlie gunner 
alone keeps the key ; in this chamber also the sails 
and tents are kept. 

** 6. The steerage, where the cord^e and the 
surgeon's dfest are kept, serves also diiring a voy* 
age as an hoi^ital for the $ick and wounded. . 

^ A galley has fifty benches for rowers, that is 
to say, twenty-five on eadi side. Each bench is 
ten feet long ; one end fixed in the coursier, the 
other in the bande half a foot thick, and placed 
at four feet distance from eadi other. They are 
covered with sackcloth stuffed with flocks, and 
over this is thrown a cow-hide, which, reaching 
down to the banquet, or footsto(d, giv6s them the 
resembhince of large trunks. To these the slaves - 
are chained, six to a bench ; along the bande runs 



I 
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a lai^ rim of timber about a foot thicki which 
forms the gumiel of the galley. To this, which is 
called the apostie, the oars are fixed. These are 
fifty feet long-, and are pdsed in equilibrio upon 
the afore-mentioned piece of timber^ so that the 
thirteen .feet of oar which come into the galley, 
is equal in weight to the thirty-seven, which go 
inta the water. As it would be impossible to hold 
them in the hand, because of their thidmess, 
th^ have handles, by which they are managed by 
the slaves. 

'' The Method of Bowing a GaUey. 
*' The Comite, who is master of the crew of 
slaves, and the tyrant so much dreaded by the 
wretches fated to this misery, standi always at 
the stem, near the captain, to receive his orders. 
There are two sous-comites also, one in the mid-i 
die, the other^near the prow. These^ each with a 
whip of cords, which they exercise without mercy 
on the naked bodies of the slaves^ are always at- 
tentive to the oi^ders of the comite. When Uie 
captain gives the word for lowii^, the comite gives 
the signal with a silver whistle, which hangs from 
hk neck; this is repeated by the sous-comites, 
upon which the slaves, who have their oars in 
readiness, strike all at once ; and beat time so ex- 
actly, that the whole fifty oars seem to give but 

ene blow. Thus they continue, without requiring 

11 
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fresh orders f till, by another signal of the whistle, 
they desist all in a moment. There is an absolute 
necessity for liiis rowing altogether, for, should 
one of the oars be lifted up, or fall too soon, those 
before leaning back necessarily strike the oar be^ 
hind tiiem with the hinder part of their , head ; 
ivhjle the slaves of this do the same by those be- 
hind them. The labour of a galley-slave is be- 
come a proverb ; nor is it witliout reason that this 
may be reckoned the greatest fatigue that can be 
inflicted on wretchedness. Imagine six men chain- 
ed to their seats, naked as when bom, sitting with 
one foot on a block of timber, fixed to the footstool 
or stretcher ; the other lifted iip against the bench 
before them, holding in their hands an oar of an 
enormous size. Imagine them lengthening their 
bodies, their arms stretched out to push the oar 
over the backs of those before them, who are also 
themselves in a similar attitude. Having thus ad- 
vanced their oar, they raise that end which they 
hold in their hands, to plunge the opposite in the 
sea ; which done, they throw themselves back up« 
on their benches below, which are somewhat bed- 
lowed to receive them. No iree man could con- 
tinue at the oar an hour unwearied ; yet a slave 
must sometimes lengthen out his toil for ten, 
twelve, nay, for twenty hours without the smallest 
intermission. On these occasions, the comite, or 
some of the other mariners, put into the mouths of 
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those wretches a bit of bread steeped in wine, to 
prevent fainting through excess of fatigue or hiin- 
ger, while their hands are emidoyed upon the oar ; 
at this time, the captain roars to the comite to re- 
double his blows ; and when any one drops from 
his oar in a swoon, whieh frequently happens. He 
is whipped while any remain^ of life appear, and 
thien thrown into the sea without further ceife- 
mbny/' [It is incredible what nimibers of Pro- 
testants perished in this manner; during the reign 
of Louis XIV.] 

Vol. I: p. 179. " The reader has been told 

* 

that there are six slaves to every oar ; the inost 
Vigorous of which is always placed at tile end of 
the oar, as being the mdst laborious station, the 
strongest then compose the first class, and have the 
greatest fatigue ; those of the second class sit next 
them, and share the next degree* of labour ; and 
so of the rest till it comes, to the sixtib. Those 
last have scarce any fatigue, atid consequently are 
always composed of the most feeble." 

This way of classing the slaves renders that 
passage in Thudydides quite clear, wherfe he says, 
the Thranites, or rowers of the first class, had lar- 
ger pay than the Zugites and Thalamdtes. Le 
Boy, and all who have written before him on this 
subject, have explained this by saying the Thra- 
nites pulling the longest oars were i^ced in tihe 
highest benches ; consequently, they had' more fa- 
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tigtte, and were more -exposed to the darts of the 
enemy.* That the labour of the rowers was equal 
whether they were placed at the highest or lowest 
oar is evident; for we read that the oars were equi- 
poised on the scahni, and the impulse must have 
been giv^i by the weight of the rower's body 
thrown baekwasds upon the seat. The largest oars 
in the Galley of forty banks, mentioned by Athe- 
naeus^f had lead in their handles to balance the 
outer part. The fatigue, as described above, was 
in stretching the body, which was caused by the 
elevation of the end of the oar. ^ Thus the oars 
could not have been heavier to the highest bench 
of rowers than they were to the lowest, as 
there was not a difference of more than five feet 
betwe^a the longest and shortest oar, a& will be 
shown in its proper place. It is clearly evident, 
that, when a lever is balanced upon a centre, one 
ounce will make either end preponderate, whatever 
the length of the lever be. If this be -allowed, the 
Thranites were the rowers who pulled at the end 
of the oar, the Zugites pulled in the middle, and 
the Thalamites next the ship's side. This will be 
better understood when we come to speak of the 
Polycrota. 

* Thucyd. L vi. c 31. mmI vwii^wime vm^rmc rdc »|«riVT«( rSv 

v/tmic * *' and the Trierarchs gave most excellent servants to them, and be- 
sides iheir puUie pay, also an extiaoidinary one out of their own private for. 
tone to those sailors who were called Thranites." 
t Atheneeus, lib. v. chap. 37. 
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The aneieaats had sometimes, it is said, gall^s 
of oae bank oi immense size. Sii^tonius mentions 
the libumian Galley, hnUthy Califula. He calls 
her j/xn^ because she had ten men on eadi oar ; 
she had eighty oars on a side, and one t&ousaad 
six hundred rowers. Fliny likewise mentions the 
Libumiae of Gkius, which had forty oais on a side, 
and five rowers to each oar. The following pas- 
sage from Virgil, Mn. book v. line 120, is rath» 
difficult to explain ; 



€t 



Tripllci pubes quam Dardana versa 



Impellunt, terno consurgunt ordine remi ; 

"Which the Trojan youths impel by triple turns (or rowsj 
three orders of oars (rowers) arise." 

It is quoted as a proof of their being Trirem^es. 
I think it cannot bear tliis oonstmetion. Vir- 
gil was too well-informed not to know that Tri- 
remes were not invented until about three hun- 
dred years after the time of which he writes. He 
appears to have put the rower for the oar, a thing 
not uncommon with the ancients, as is evident from 
many passages. Both among the Greek and Latin 
authors, the oar is often metaphorically put both 
for the rower and for the ship, and for navigation 
itself. Thus, Cicero ag^nst Verres, wh^n he says 
that the Syracusans had cast a multitude of j^ates 
from the ship, which was made with the number, 
of six oars, — this passage cannot be otherwise 
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imdevstoodL than as a «liip of eix ranks of oaM,' 
lumngs^ men at eadi oar, ihe pirate being a 
Hesir^Die. This wiU be shown afterwards to tally 
comidetely witib the crews of such vesseis, as they 
are mentioned by the ancient autihcH:^. A multi- 
tude of men could not be contained in a ship navi- 
gated with onlysix oars, neitib^ would pirates faaye 
attempted enterprises in such smcdl vessels, nor 
would they have been so formidable as they are 
represented in ancient authors. That their ships 
were large and well-manned, is dearly shown from 
the honour Pompey acquired, though aided by 
500 ships and 120,000 men in destroying than, 
and taking or sinking 1000 of their ships. They 
fought a regular engagement with his fleet off the 
coast of Cilida.* 

The meaning of Virgil, in the passage, seems to 
be, that she was full manned, having the three 
orders of rowers, Thranites, Zugites, and Tha- 
lamites. 

That the Monocrota had more than one rower 
upon each oar, there can be no doubt, as the evi- 
dence is decii^ve, both from ancient authors and 
modem practice. I have been more particular 
upon this point than the reader may think neces- 
sary, yet am compelled to be so, to shorten the 
discussion when I come to speak of the Poly- 
crota, many of the authors who have treated of 

* Plutarch et Liyius. 
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them, allowing only one rower to eadi oar, whatn 
ever number of banks fiheluuL The leamedGeneral 
Melvill is of this opinion, while Vossius and Le 
Roy, allowing only one man to each oar in a Tri- 
reme, increase the number in the galleys of a larger 
dass. Le Roy even assumes that not less than 
twelve men. were employed npon the highest oar 
in the Tesseraconteres of Ptolomy. . 
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SECTION II. 

CONSTEUCTION OF THE POLYCBOTA, OE WAE- 
GALLEYS WITH BANKS OF OAES. 



• Befoee proceeding to lay before the reader 
the opinion I have been led to form regarding the 
structure of the war-vessels of the ancients, it win 
be necessary for me to give a brief account of the 
previous theories that have been formed on this 
subject, and the objections to whi<& they are liable 
in a mechanical point of view. 

The fiist idea that arises in the mind of almost 
all readers upon their first perusal of the ancient 
authors is, that the different banks of oars in the 
war-galleys were placed one above anotber. Un- 
tenable as this theory is, when the dificulties at- 
tending it are taken into consida'ation, it has 
not wanted supporters of great learning and me- 
rit Morisotus, in his Orbis Maritimus, page 
608^ holds this opinion, and quotes a passage 
from the Emperor Leo, which he thinks con- 

• ■ 

* Morisot Orb. Mar. 608. See,likewise Schefo de Militi& Nayali Vete- 
rum. 
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elusive. The words are, " Every js^ip of war 
must be of its due length, having two ranks of 
oars, the one higher, the other lower." Those 
who hold a contrary opinion count this quotation 
of no force, and far from setting the question at 
rest, as the author supposes. Even though it 
were allowed as to vessels of two banks, it leaves 
us, regarding the larger classes, as much in the 
dark as ever. The only point that appears strong 
in his argument is his reference to the sculp- 
ture on the G(dumn of Trajan ot Rome. There 
the ranges are conceived to be placed one over 
the other; but, as I before mentioned, the repre- 
sentations are so confused as to give no satisfac- 
tory infonmttion on the subject, which any person, 
not influenced by a preconceived opinion, will at 
once perceive upon an examination of the plates 
that have been published of this ancient monu- 
ment. Several paintings of ancient vessels have 
also been discovered in the ruins of Herculaneum, 
but so much ef&eed, that nothing can be gather- 
ed from them* to throw any light upon the subject. 
And it may be observed, further, that the pas- 
sages in the ancient authors cannot be explained 
by this theoary, either as to the required numb^ 
of men or oaijs, leaving out of view altogether its 
utter incompatibility with the fixed laws of mat- 
ter and motion. This will appear more clearly 

* Mitford*8 Greece, vol. ii. p. 195. 
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from tbe annexed plate of a Qninquirtemei ac- 
eotdinjg to this theory. (See Figs. S and 4.) 

The height of the first row of scalini frdm the 
' water cannot be less than three feet, and between 
the decks^ fire feet is the least that can be allow- 
ed for the men to row in. Thus, even were it 
posaifaie to place the oars^ whidi it is not, the seal^ 
mi of the upper oars would be twenty-eight feet 
from the water. Bnt it is plainly demonstrated 
in the annexed section, that the decks must be 
progressively higher after the first rank, or the 
oars lengthened beyond all possibility of hemg 
wrought by human power ; and every additional 
bonk would add to the difficulty in an increased 
ratio. That Hexiremes were efficient ships, and 
not buik for show, Duilius proyed. * I shall 
not therefore urge my opinions on this subject 
•farther, but refer to the plate ; an examination of 
which will enable the reader to weigh the merits 
of this theory, and judge for himscdf. 

Hie seeond solution that has been proposed, is, 
that the different banks of oars were ranged, not 
one above another, but in one continuous line 
along the side of the galley ; the first in her bows, 
the second in her waist, the third in her stem, 
when a Trireme ; and, if of a greater rank, the 
difRerent banks were still added on tbe same line 
from prow to poop, with intervals between. This 

* Polybiu9, b. i eap. 33. 
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opinion has many supporters of ffeai learning and 
merit. Though maintained by Stewechius and 
Gastilionius, it is not more tenable than the last, 
and the &int representations left upon Trajan's 
column are directly contrary to this hypothesis. 
It is not necessary here to quote the numerous 
passages in almost every author, which occur at 
variance with this thewy, and not to be recon- 
ciled to it. One objection I shall only state, 
which I think suffident for its refutation, as 
I mean this not so much a dissertation upon the 
ancient authors as an essay upon the galleys them- 
selves. 

In building a galley after this manner, the loss 
of power is great, and needlessly thrown away 
by breaking up the continuous range of oars that 
otherwise would have been obtained along the 
sides of the vessel, to gain no apparent advan- 
tage ; and that it never could have been adopt* 
ed as an improvement on the war-rvessels in. use, 
from the times of Homer, by Aneimodes, or any 
other mechanic, is evident from the annexed plate. 
(See Fig. 5.) 

No doubt the difficulty as to height and length 
of oar are, by this means,' got rid of, but the sa- 
crifice of space and power is too evident not to 
be perceived ; and this arrangement is accord- 
ingly not supported by the monum^ats of anti- 
quity, nor a consistent interpretation of those au- 
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thors who make any mention of the galley. Fi- 
nally, were agalley to be constructed of t^i banks, 
and there were many of a greater number, their 
length must have been enormous, far exceeding 
what Athenaeus ascribes to the Tesseraconteres 
of Ptolomy .* Her length, he says expressly, was 
880 cubits, or 4SI0 feet. Now, she had forty banks- 
of oars, and her longest oar was thirty-^ight cu- 
bits, or fifty-seven feet. A less distaiH^ than four 
feet cannot be allowed between each rower's seat 
for oars of this length, as one-third of the oar 
must be within the scalmi at least, to pull with 
any eflfect. Thus, four times forty is 160, for 
forty oars, leaving S60 feet, a part of which 
would be consumed in the curvature of her stem 
and stem ; she could not have had three oars in a 
bank, as three times forty is 120, the distance of 
four feet between is four times 120, or 480 feet, 
f . e. 60 feet more than her length, so that she 
could only be, were this opinion correct, a galley 
with one bench of oars* Besides this, we are 
told she had longer and shorter oars, and these 
would evidently be quite unnecessary in a gal- 
ley of this construction. (See Fig. 5.) 

A third manner of arrangement has been of- 
fered by Sir Henry Savile, f who supposes that 
the oars were not placed one above another in a 

* Athensos, lib. v. 

i* A view of certain Military matters, or Commentaries concerning Ro- 
man Warfare— 1596. 
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straight line, neither in a line from stem ta stem, 
but were arranged in an oblique manner fix>m the 
sides of the gallejr to her middle, as is represented 
inFig« 6. 

The difficulty of adopting this theory is evident 
at a sii^Ie glance ; for it would require the galleys 
U> be built of a breadth quite incompetent vHth 
theii title, f$aves langa, even wlere it possiUe to 
place the rowers to work effiei^stly, which it is 
not. The men who pull the third oar being at 
such a distance from the sealmi, the range of their 
oars must be proportiooably shortened, or the oar 
increaned in length beyond being easily managed. 
In raisiug the height of tiie galley, it hast all die 
disadvantages of the first theory, and is inferior 
to the second in reference to its medianicaL ap- 
plication to useful purposes. 

The fourth hypothesiiB, which has obtained more 
general acoeptanoe than any of the preceding, is 
mentioned witii- respect by Isaac Vossius in his 
treatise on the Libumia^ and Triremes of the an* 
cients, * and by Meibomus in his treatise.f It is, 

that a llrireme received its name from three men 

» 

puUing cUk the same oar. The Quinquiremes from 
finey and so on^ What part of this theory Ri- 
vius, Vossius, Le Roy, and others have ado{yted, 
will be seen in the sequel. 

* Thesaurus Antiq. de Rom. Gron. torn, zii p. 710. 
t Ibid. 
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That this hy pothe&iB is not canspnant to the ac^ 
counts left ns by the ancient writers^ is evident 
from what has been abeady said. Indeed the same 
arguments apply to this that apply to the second 
theory. I need not urge that all the ancient authors, 
who record naval aJBairs, particularly distinguish 
between the Monacrota and Polycrota.y when they 
occur in their narrative.* Now, those who hold 
this opinion must maintain against the best of evi- 
dence, that none but vessels of one bank of oars 
werain use among the ancients, and that. their only 
distinction was the number of men who pulled at 
one oar. This opinion, it is conceived, no inge- 
nuity can support, even were it not^ like the three 
preceding, liable to* one or two fatal objections. 

In the first place, to obviate one objection, the 
difficulty of placing forty men on eadiside of the 
ship in a vessel of forty banks of oars, such as 
Ptolomy's Tesseraconteres, or even sixteen, as in 
thoBe of Demetrius PoUcraetes. they say that the 
rowers stood quite across the deck of the vessel 
when they rowed, as is done in wherries or barges 
at this present time. To lessen the difficulty, it is 
assumed that they must have ascended from the 
gunnel on the larboardside to the gunnel on the 
starboardside by steps, to suit the angle formed by 
the oar. But the same formidable objection occurs 
here that was urged against the preceding theory, 

* See Herodotus, Xenophon, Thacydides, et aln. 
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-Hiie limitcfd ratige of the oars fifom the irov^ers be- 
ing placed so far firom the scalmi. Moreover, half 
the number of oars could not be placed on the sides 

* 

of this vessel that the old method gatre, as the 
figure will show. (See Fig. 7 and 8.) 

From the section and drawing, it id evident that 
this theory is as uhlikeliy^ to be the true one as any 
of the others. The sacrilSce of power, according^ 
to this hypothesis, is enormous. As each oar muist 
thus work as it were isolated, it requires three 
times the space it would do were they all working 
in two distinct lines, one on each side, as in the 
usual mode, when each oar, as it were, occupies 
the space when pushed forward, which the imme- 
diate oar before it occupied when they were at rest ; 
thfus all, as it were, requiring only a single space 
equally divided, one-half at the eixtreme end, the 
other half at the beginning, whiie in this mode, 
each oar requires as mucli space as the whole 
range. !But it is unnecessary to dwelllonger iipon 
this theory. The following extract from Athehaeus, 
lib. V. chap. 87, where he gives the accouiit of 
Ptolomy^s galley of forty banks, is at once fatal to 
the supposition, that galleys had no more than one 

bank of oars, *' nryfiotXiot, ^il^s rirra^A^ rpaxwra'ini'xri 

ht^ rh /jb6Xuffdw i ;^iiv Iv rots iyxugihioiq^ xeti y9yoviifai >Jav ii^u ^» 
^%lbu itnur^ rrf ^{fyvtfi¥ iwjf mjc inni^w M rrg ^iiag*"'^^ It had 

four rudders, thirty cubits long ; the largest oars 
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of the highest order (or rajok) were thirty-«i^ht 
eubits long, which had lead in their handles, and 
were very heavy within the ship, according to the 
lalir of grsrWty, aad the tmc^ w^e more easily 
handled*'' This passage clearly implies^ that only 
the longest oars, thoi^ of the highest rank, had 
lead in their handles ; and the circumstance leduld 
not have been so expressly mentioned had there 
not been others that did not require this aid. 

I n6w come to the fifth theory which has been 
fc^rmeti on this subject. It is that ihaintained by 
Vbssius in his trealiise On the Trirenjie and Libur- 
nica^* anA by M. Le lloy.f Thes^ authori^ ap* 
pear to have conceived that the oaiis were placed 
one over the other ; bult, ai^are of the umtenable- 
ness of thi^ opinion, on account of lihe impoteibi- 
lity of reconciling it t6 the laws of mddbtanism, 
tbey have given the seats of the rowers an oblique 
asc^it. This goes but a short way to remove the 
difficulty. Vossius, by crowding the Towers^ has 
gone the length of seven seats in his plan, placing 
the seventh oar on the catastroma. Le Roy, giv- 
ing them more room, has gone only the length 
of five. Still attempting to reconcile their theory 
to the number of benches mentioned in the an- 
cient authors, they have attempted to do this by 

* Theusanis Antiq. de Rom. Gronovius, torn xii. p. 710. 
t Sur la Marine des Anctens, in the M^moires de I'Academie des Inscrip- 
tions, totti. xxxviii. p. 542. 
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the number of rowers in a bank, not by the num- 
ber of banks of oars,-— thus showing how the 
most vigorous minds, even when on the verge of 
arriving at their object, may be misled by being 
too closely wedded to a preconceived theory. Vos- 
sius gives the following diagram to illustrate his 
opinion. 
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In this view Potter coincides, and appears to 
have copied it in his Antiquities of Greece> vol. ii. 
p. 124, where he represents a Quinquireme, but al- 
lows only one rower to an oar. In this arrange- 
ment of the oars I entirely coincide, only not 
elevating the first three seats so much. Le Roy 
elevates his seats even more. The other dia- 
gram, copied from Vossius, shows how he makes 
out the larger galleys up to the forty ranks of oars, 
or rather rowers, according to his theory. I have 
drawn it horizontal as he has done ; but it is 
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jdaced oUlque from the water to the centre of the 
g^ey. The wedge-like seats being the level upon 
which the: rowers sit, the beams are placed to an*- 
jswer the rake of the oars, as will be seen in the 
full section annexed. (See Figs. 9 and 10.) 

With regard to the seventh oar, he observes, 
** let us return to the oars of the upper rowers, 
whose scalmi were not higher, as we have said, 
than the scalmi of the upper 2iUgitae. For the 
Thranitae sat upon the catastroma, not above, but 
• rather at the side of the upper Zugitae," and so on ; 
— ^thus supporting, against his better judgment, a 
favourite opinion, for the catastroma was occupied 
by the soldiers, as expressly mentioned hy Thucy* 

dides, cJfOiltoi iieMtaarg uyw KaJd^gu/iMla, the soldiers 

occupy the catastroma throughout. 

Let us now see what Le Roy makes of the lar*' 
ger gaUeys. As his opinions are almost formed on 
diose of Isaac Vossius, his representations of them 
in the engravings aflSxed to the letter-press will 
be sufficient to show in what points they differ. 
(See Figs. 11 and 12.) 

From these representations it is evident, that the 
two opinions of Vossius and Le Roy are alike ; that 
the rowers could not have kept up their exertions 
for any length of time, especially those whom they 
place at the longest oars. Besides, it is extremely 
improbable that the ancients would have designat- 
ed their vessels by the numbear of rowers upon a 
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{daced oblique from the water to the centre of the 
gafkey. The wedge Jike seats being the level upon 
which the rowers sit, the beams are placed to an- 
swer the rake of the oars, as will be seen in the 
fiill section annexed, (See Figs. 9 and 10.) 

With regard to the seventh oar, he observes, 
*' let us return to the oars of the upper rowers, 
whose scalmi were not higher, as we have said, 
than the scalmi of the upper Zugitae. For the 
Thranitse sat upon the catastroma, not above, but 
• rather at the side of the upper Zugitae," and so on ; 
— thus supporting, against his better judgment, a 
favourite opinion, for the catastroma was occupied 
by the soldiers, as expressly mentioned by Thucy- 

dides, ^foStoi Hittara^c uyw Ka7(u^^a)/M(7a, the soldiers 

occupy the catastroma throughout. 

Let us now see what Le Roy makes of the lar** 
ger galleys. As his opinions are almost formed on 
those of Isaac Vossius, his represaitations of them 
in the engravings aflSxed to the letter-press will 
be sufficient to show in what points they differ. 
(See Figs. 11 and 12.) 

From these representations it is evident, that the 
two opinions of Vossius and Le Roy are alike; that 
the rowers could not have kept up their ex^tions 
for any length of time, especially those whom they 
place at the longest oars. Besides, it is extremely 
imiH*pbable that the ancients would have designat- 
ed their vessels by the numb^ of rowers upon a 
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placed oUiqtte from the water to the centre of the 
ga^ey. The wedge-like seats being the level upon 
which the: rowers sit, the beams are j^ced to au*- 
swer the rake of the oars, as will be seen in the 
fuU section annexed. (See Figs. 9 and 10.) 

With regard to the seventh oar, he observes, 
^* let us return to the oars of the upper rowers, 
whose scalmi were not higher, as we have said, 
than the scalmi of the upper Zugitae. For the 
Thranitse sat upon the catastroma, not above, but 
rather at the side of the upper Zugitae," and so on ; 
— ^thus supporting, against his better judgment, a 
favourite opinion, for the catastroma was occupied 
by the soldiers, as expressly mentioned by Thucy- 
dides, S^iot dio/^atfrg s/%oy KaJddJgufMtla^ the soldiers 
occupy the catastroma throughout.. 

Let us now see what Le Roy makes of the lar^ 
ger galleys. As his opinions are almost formed on 
those of Isaac Vossius, his repres^atations of them 
in the engravings affixed to the letter-press will 
be sufficient to show in what points they differ. 
(See Figs. 11 and IS.) 

From these representations it is evident, that the 
two opinions of Vossius and Le Roy are alike; that 
the showers could not have kept up their exertions 
for any length of time, especially those whom they 
place at the longest oars. Besides, it is extremely 
improbable that the ancients would have designate 
ed their vessels by the niunber of rowers upon a 
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whole bank, in place of the number of banks in 
the vessel, for we often read of them not being 
fuUy manned, which would, according to this the- 
ory, have altered their rank at once from a great- 
er to a smaller, making no difference on the num- 
ber of oars. It often occurs in modem warfare that 
a ship is under-manned, yet it does not alter her 
rate. Neither did it with the ancients. Vossius 
and Le Roy offer the same solution as to all the 
classes. 

I shall now close the account of the different * 
theories proposed upon this subject, Mdth that of 
General Melvill, which is the last that has been 
offered to the public. It is the same as that of 
Vossius and Le Roy, with this difference, he al- 
lows only one rower to each oar, and carries out 
a gallery from the side of the vessel at an angle 
of forty-five for the rowers and the scalmi, — an 
arrangement not so good as the two last, as it 
must have rendered the galley too crank, and dif*^ 
ficult to trim. 

I am imder the necessity of being more circum- 
stantial in the details of this arrangement. The 
learned Mr William Mitford, in his History of 
Greece, vol. ii., p. 194, in an appendix to chap- 
ter viii., says, ^^ The mp^t satisfactory conjectures 
that I have met with by far are those of General 
Melvill." Gillies also, in his History of Greece^ 
is of the same opinion. I shall quote the General's 
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own words a9 given in Pownal's Treatise on (he 
Stt^ of Antiquities, Appeqdix No. iii. pp. sa^-r- 

** He 8^ hijoai^^ to inveoitigate the su|)ject for 
amfirmation of this (pinion on faet, as he shpul^ 
find that £eu^ to turn out in the description oi sear 
fights, and other naval transactions^ as given by 
the ancient authors, particularly Polybiu^ Caesar* 
Livy, and Floras. The issue of this research ob- 
liged him to relinquish his opinions which he had 
taken up upon authority as above. [The General 
had beeactf ojunion that the galley was named 
£ct>m the number of men that pulled at one oar.] 
The descriptions, accounts^ and facts, in these au- 
thors^ evinced most evidently that these Triremes, 
Qaadrirranes, Quinquireimes; &fc. Were respectively 
^ dmominated, from the number of rows, .bwfcs, 
or tiers of oars, which they Had on each side^ «md 
not from the number of men posted to each iQdr ; 
on the cotitrary, it appeared that each oar was 
worked by one rower oply. 

^^ It occurred to him, that it must have been 
mainly for the sake of rigidity in their move- 
ments ; and that, to obtain thi9 purpose, the indis- 
pensaUe requisites were, thut in the arrangement 
of the rowers Mdthin, eadi side ought to have been 
sttch^ as to admit of the greatest number possible ; 
that they should have been so placed as not to im- 
poie each other ; that they should be enabled to 
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my opinion, went far to show that the General^a 
idea was weU-foimded/' I shall not detain tiie 
reader for fordier. piartieulars ; if he wishes he may 
examine Pownal and Mitford, rrfered to. 

From the above extracts, it is evident the Gene- 
ral l^ad never seen ti^ essay of Vossius. The 
opinions of Le Roy w^re not before thepubUc un- 
til the year ITTT^ when the thirty-eighth volume 
of the Memoirs of the Academy of Inscriptions 
and Belles Lettres was published, four years after 
the General's model was publidy shown. 

As to the arrangement of the oars botih parties 
agree^ but as to the number of men to eadi bank 
of oair§ they totally differ in opinion. The Gene- 
ral's projecting gidleries, however, cannot be re- 
conciled to^he account left us in Athenaeus of Fto- 
lomy's vessel.. The breadth of gaUay for his 
Quinquireme was eight feet on each side, or six* 
teen feet on the galley.^ Now, the whde breadth 
of the Te^seraconteres wa^ thirty-eight cul»ts 
or fifty-s^vep feet ; her l^igth 2S0 cubits or 420 
feet, thus making her breaddi only twenty-one 
feet more than onenseventh of her length. The 

words are : *' H» nwo^axowi}^ miv xarsifKnvacsv I ^iT^mtA^ 

xovTOL oxTu 'jrrixuv. " The ship of foity orders of oars, 
constructed by Philopater, was in length 280 cu- 
bits, and her breadth was thirty-eight cubits from 

* Pownali App. No. iii. p. 240. 
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(^ro^dov M ^d^v) gai^gway to gangway, and the 
height of the poop was thirty-eight cubits." ^ I 
leave it to the reader to conceive how a gaUery at 
an angle o£ 45^ from the side, or any other angle, 
could have been constructed to correspond and have 
forty banks of oars, according to the General's plan. 
Having given the General's description of his 
model, I now proceed to state, that he and all 
the others who have written up<»i the subject 
have mistaken the manner in which they con- 
ceive the hs^aks to have been counted. This I hope 
to make evident. That he is wrong as to the 
nuiiib^ of oars he ascribes to his Quinquireme 
there is not a doubt. The crew of a Quinquireme, 
he allows, was SOO rowersf and 120 fighting 
men. By allowing only one man to an oar, he 
thus gives her 150 oars on a side. If such had 
been the case, galleys of 200 oars could not have 
been mentioned by ancient writers as those of 
very large dimei^ions. The General's galley had 
150 on a side, the fifth of which is thirty ; a Hexi- 
reme would have 180, a Septireme 210, or more, 
if he lengthens the vessel as he heightens her banks. 
The General, to prevent the seats of his rowers in- 
terrupting the ends of the oars in their move- 
ments, makes the seats only two feet in length 
from the edge of his gaUery on which the scalmi 
was placed. This arrangement is evidently not a 

* Ath. lib. V. chap. 37. t Polybhis. lib. i. c. 26. 
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good one ; for, in the first place, it reduces the 
power of his rowers by pladng them too near the 
fulcrum of the oar. Secondly, the rower must 
have felt very insecure, and been liable to be pitch-^ 
ed from his Lt when either his galtey struL or 
was stricken, when in action they drive thieir 
beaks against each other, — an accident that did at 
times occur even to those on the decks. * Calli- 
cratidas, the Lacedemonian general, was drowned 
by this accident. The General gives no account, 
in what manner the banks of the larger galleys 
were arranged, neither does he show how either a 
Trireme or Quinquireme could be calculated by a 
fixed rate, as a few feet longer or shorter would 
either add to the . number of rowers or diminish 
them,— -a confusion that could not, and evidently 
did not exist, as they are always stated by the 
authors who speak of them as of a determinate 
size. He evidently held the same opinion as the 
earlier writers, that the banks of oars were count* 
ed from the water's edge to the gunnel of the gal- 
ley, and that those of more than five banks were 
of little use in war. 

** Xen. Hist. Graec 1. i. c. 6. MfT«^ ^1 raZftt htcvfitdx»^»f Xt^^^* 

^' And after these things they fought with ships a great while, and first in 
close bodies, then scattering, and when his ship made an attack, GaOiemti. 
das having faUen into the sea, disappeared. 
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SECTION III. 

CONSTEUCTION OF THE WAR-GALLEY, AS IL- 
LUSTBATED BY THE MODEL IN POSSESSION 
PF THE OIBECTOB8 OF THE EDINBUB6H ACA- 
DEMY. 



I NOW proceed to show the maimer in which I 
conceive the ancients constructed their galleys of 
many banks ; to do which it will be necessary, 
first, to inquire what was their object in depart- 
ing from the older manner of building their ships, 
and the advantages they obtained from the new 
arrangement 

The first ship of any celebrity we read of among 
the Greeks^ was the ship Argo, built by Jason, 
in which he brought the Golden Fleece from Col- 
chis. She had fifty oars, twenty-five on a side. 
Now let us calculate her length by the num- 
ber of her oars. By careful measurement I find 
that at present, in our smallest boats, the seats or 
thwarts are thirty inches apart when they pull 
four oars, and three feet when they pull more. In 
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some the distance is greater, but we will apply 
the medium measure. Thus three feet between 
the thwarts, and one foot for the breadth of the 
seat, gives four feet, the least that can be allowed 
cooflidering the size of the vessel. Four times 
twenty-five are 100 feet, not including the curva- 
ture of her bow and stem, whidi/at the least, 
must have been five feet more to each ; tiiuB mak- 
ing her at a low calculation 110 feet long^so that, by 
the same measurement, an skoIwIo^ must have been 
210 feet long at the lowest computation — a most 
inconvenient length, which must have been long felt 
before Aneimodesfound out the way to remedy it by 
constructing the Trireme, and, as hath beoai shown 
from BeauplaA's Travels, accounte mtost satisfacto- 
rily for vessels Called i^ii bbfi^a^ium, which We find 
mentioned having twb prows atid tWo rudders. 

Another inconv^eney which 'ihust have beeil 
severely felt to Statiss advanced in civilization, bnd 
fitted out fleet to encounter fleet, was the want of 
footie^ for their soMicM. When ^e consider the 
ancient mode of naVal i^drfare, and when at the 
Onset, the stroke of the befik of the Vessel f died of 
its effect, the men contended hand to hand as dn 
shore. The open ship, tvith only seats for the 
rowers, or a small spbee at the stem, (if they had 
even this,) affordM but a scanty footing for either 
party, where an unlucky stcfp might render the 
greatest strength and courage an ealsy conquest to 



OF THE ANCIENTS. 4t 

the weak^t who had the better fortune to have 
kept his foot^. 

That the first sliips were built nearly H equal 
height from stem to stem, tlie straight line being 
very little if at all departed from except ^at ttie 
poop and prow, can scarce admit of a doubt ; nor 
do I find in my reading that it has been called in 
question. To raise the prow and poop, and ftir* 
nish the soldiers with a deck, that they might hav« 
a better field to fight upon« and a higher station 
from whence to throw their missile weapons, an ob- 
ject of the first importance in their 'mode^ fighting, 
would therefore be a great imf^bvenlient. The Ad- 
lowing interesting passage 'fr^m Caesai', (lib. iii. 
chap, xiii.) in which he describes the ships 6( the 
Veneti, a nation of Gaul in allianjee wit& the Bri- 
tons, the8hips,hesays,werebtdltof oak, while those 
of the Romans were of fir ; the sails were of leather, 
and they had chain-cables, *^ anchoras, profruiibus 
ferreis catenis revinctae ;'' they were higher than 
the Roman Galleys ; and Caesar, aware of the dis- 
advantage he laboulred under, sayk, *' heque prop- 
ter altitudinem facile telttm adjidebatur." — '' Ndr 
could we throw our dart easily on account of 
their height." In the second place, had they added 
to the length of the ship, to obtain a deck at poop 
and prow, they must have added to the incon- 
venience already noticed. 

If I am correct, the annexed figure, (Fig. 13,) 
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nmrly resembles what the andeat Monocrota mu^t 
have been; and the object the anden^ts had in 
view will appear quite evident/ viz. to obtain a suf- 
ficient height from whence to throw their darts^ 
and allow footing for their soldiers. As the figure 
represents, there are ten seats fw the rowers, so 
that she pulls twenty oars. The idea that a^ears 
to have struck the Erjrthreans will be seen in the. 
next plat^, where they, without addii^ tc^ thelength 
of the ship, f6und they could have the same number 
of oans in nearly one half of the length,, by placing 
the oars obliquely. A poQp and prow decked and 
raised to any:* hei^t consistent with the safety of 
the vessel, seems, to have naturally followed this 

Thufib by adoptiiig thie oblique ascent, the dis- 
tance betweem thwart and thwart is avoided, and 
the rowers oi the first five oars are placed as high 
m they can sit, the one pushing; his oar over the 
head of the rower before him without any hazard 
of mterruption. The second five rowers forming 
the second bench are placed just so far behind as 
to allow the ; ends of their oars to play free of ^he 
benches before them ; thus throwing the distance 
that was in the old manner between the thwarts 
into one space. As the first rower of the second 
benc^ can sit with room enough beneath the 
fourth seat of the first, the space for two oars is 
gained, That a rank or bench of oars never con« 
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tallied aiDre tiian five oars, I think can be proved,, 
whatever the siasb of Hie galley was, wheihw a 
BireUke or Trireme, up to the galley of Philopater, 
whidi had forty banks, nine feet being the highest 
point from the Wdter for the scalmi from which 
they could' puU with effect. That the scalmi of 
Pliilopater-s galley did not exceed this, is evident 
from Athenaeus, lib. v. chap. S7, (as quoted in page 
33.) The longest oar was thirty-eight cubits or fif- 
ty«seven feet; there could not be less than three feet 
from the water's edge to the lower edge of the oar- 
port, 'and eighteen inches for the width of it. That 
they were so wide, was necessary for the size of the 
oarj^and we learn it also from a curious fact. Mega* 
bates, visiting the fleet, found a Grecian galley with- 
out its guard, and thus he punished the captain, 
Herodotus, (Ub. v. chap. 3S,) ^^dkoftinc ^yjo^ag^^i 
M^^ The meaning evidently is, ^^ he bound him to 
the lowest bench, with his head out of the oar-port." 
lliis he could not have done had the oar- 
portd been less. Now, from the lower bench to 
the upper bench inside, five feet is sufficient for 
both man and oar. The benches being placed 
sloping from the lowest. up to the fifth or highest, 
as is shown on the outside of the galley,: Fig. 
14, the outer edge of the upper oar-port would 
be four feet six inches from the upper edge of the 
under port, whose width is eighteen inches, so that 
nine feet is all that was required for the height of 

D 
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a bank's atoeitt. Adopting this idea, the dijfiinil*- 
ty of the subject is at once removes and, as I bat^ 
said before, when once this method of placing the 
oars was found out, ezpeotce or convefijdnee were 
the only objects to be studied by the ancimts^ for 
nothing could be more easy thiw .adding to the 
length of the galley according to the number of 
banks required, even up to one hundred, could 
such a large vessel hare been easily navigatedi. 
Tliat there were no oar^ports either in the prow 
or steam for a considerable distance towards the 
waist of the galley, is proved by the naval column 
erected to Duilius after his victory over the Gar- 
tliaginiansy still to be seen at Rome. It had ite 
name firom the beaks of ships with which it was 
adorned, Plate 8. FIchtus mentions this cdnmn, 
and says it was erected in Jbonour of Duilius, with 
an inscription to perpetuate his fame. About the 
end of the sixteenth century it was dug up at ]SrOme. 
A slight glance at the representation will serve 
to show, that not only the beak, but a consider- 
able length of the prow is fixed upon the column, 
and there is no mark of any aperture for oars ; 
thu&showing that the galleys of the Carthaginians, 
and of the Romans, built after their model, had 
their rowers placed, not in lines from stem to stern, 
but in the middle of the galley, leaving a space in 
her quarters free from oars extending for a good 
way. Hie advantage of this was, it allowed their 
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galle^ to HiftM^mrre mud extoasr eadh 6thar wU;h leai 
datigca* M tlie row^ers^ AQtiiiMittireme ooi tins Mh 

^!ni#i^ beifig' laiwayB a series of five 4iai«, ris- 
ittjg ifi an^bli^eliii^ wUdl '^eancietitd called a 
hwolk m f&6k&t (m»i &e number of bante bdi]^ 
otf&t^ttmi st^m to stemv bjr titia anfangenient 
we Add ito d8&ulty in reconcilng to tbe laws: 
b6^ ^ r^»Mn and mechanism^ die various lueiH 
ttott (^ffama faAtfaeudeus, Fofybius^ Livius^ and 
Ptoe^ktdi, K^. That the upper oar was only about 
iikie'feet fMai i^ WMer in Ptolomy^s Tesseracon- 
feres^ lihitiiSfkstiSaot admit of a doubt. VosiSijas in 
hi^ tvesttUie (deUhurmcMi) has demonstrated it.tp 
nc^rteAt^f&ibl' tliat it is near the highest point. ^ 
whitdbl^^ 66^ can be placed to. pull Mdth effect^any 
cme b^y. satisfy hiniself by diowin^ two lines to 
thd scale ctf* prbp^rtlott ; for If placed higher^ it 
dips too much into the water at one end, while at 
the other it rises to a& faiconveaient height, thus 
tiia&ing H etd^ent that there was not so gre^t 

t 

a disproportion between the highest bjsA lowest 
oars as we are apt to eonedve at the first view of 
tfife^subject* 

' I have, in speaking of General Melvill-s theoryi 
assigned one reason why I think the galleys had 
more thaii one mail to * each oar. Suetonius says 
expressly that the Libumicae of Caligula had ten 
men to each oar ; that of Caius, according to Pli- 
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built galley of mmyh^iokB, aU.«eamen iWftUr^d, 
once allow that she mlist 'harie 4>eeii heai^M to 
pttll. Iliat ' it Vas ao .we are, iesroKed • was ' the 
reason of these rvessete being, 'Md-aillcley lOnd' we. 
oft^n T6ail'o£ tbeir notbein^ fiolly inaoiiied^ ^ was 
th^oase^t^thmanypf tlMfiAiipspof TJiig^ 

I conceive,' meaoevi, 'nottfaat^aiiy of her .oai^twOM 
atranting on this aocoiint^ but that Imt- btvdtW' 
wei^ not '&]!, aoebiflirig to ik» bompleiobrat fKm hmt 
r&te. : If this be allo^f edy M/iAch I tUfik nosoii* 
aUe, every difficulty is remdyed,' lOjd tbh view qf 
file subject is at once reconciied to^ ihfi. mnober' of 
I'OW^rs'iallowed by the ^cient authQr$ to the di£* 
ft^etol rates of the galley ; and idl becomeB as disr 
fcUiet ^Xid well^^fin^d lus any subject that hfli»faM)L 
written of in n(iodein:times,'~«to: ambiguity «rifi&Bg 
in the^niind wlfeu' a THremtr or Quinqiureme te 
ibentioned. ... .1 

Mitfi>rd,f in his history of Oneeoe, in more than 
hhe place, says that Ihe crew of a Trireme^ at 4he 
tinie of the invasion of Xerxes ill the Qreek fleets 
was from 150 to 160 rowers, and forty heavy anoh 
ed foot. The Persian Trireme, he says> had^MO 
rowers, and 50 Persians or MedeSi I have shown 
that a modem gaUey pulling fifty oars has six roW'* 
ers on a bench. Now> if I. am oorrect^ a Trireme 

• Plutarch, vit. Pompey. 
t Mit Hift Grwce, Vd. ii. • 
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Ibm^\iOxB.jv»mBil: ai her. bulkwiib elevated pofi^ 
and .stani^ less thaa^ve men eaxmpt be allowed 
te^eicb seatl. Thiliiirthere ^ite twen£]r^ye jriiwess 
«ijeaJ;ft tttsksiaiic^fiix tunes twenty^ fivie>iQiAielfiOi; 
fep/jiemaijiiiig ten » are, a mtoll enotighinlUftberljGiiir 
cawalties, steering .jtfie. Tessel, 'and^ handing lier 
tefls.whea ihey. are. required. .That tjhe/ crew.if 
tiie 'Q^ecian Trireme jwas ISO o^ 160, I h^r^ 
MtjU. doabt ; if the Persian . Trirane had;,aO(K 
diiKmtiQtfaave had six men to ^noait, whicl]^ le not 
imptfimble, the Asiatice bi^bog not so . nthietdpi^ 
ihe Greelw Six titnen thirty ift l»Q^UQ,viAgtygis^ti): 
meni fair caaualtiea^ &c. The heavy ai^mediootiYiH 
lied MOGbrding to. circuiaistaaice&i, btxt jthe.tireiKitli: 
srioa^.nevter vidried^ FcdyUus informs ns^.thecosir 
of^ajQubiquiiiem^ waslSDO. rpli^tfers ^d.l^JgbAt 
iiigHncii<v ^ Now, a Qoinquireme having, five 
banks, thna, 

o is O O O • • 

Q^ O 'O O o ''*^'''' ''-'^ 

... . O- O- O. O'- -O' Lwv; ;,; i^i.:l 

o o o o o 

T/«ilC ivffAWt Wt^i TfT«(«f K«)/f»fl fAV^MtLt * »f«Zr ff»l<(«f )^i« .rM»( 



number as the modem galley already 4aiKpb9d# 
having six mm to an oar, as by this arrangementy 
adding to the banks^ the galley did not add to 
her height, and Qot in a great degree to her 
length, seven feet being Mffideflt for a bank, I 
tfainik: theadditiiii of oile anan to «ai/oaF-lvwiiail 
ahe could rAqpdre. ' fiuc ttihea flte^ iai thli%i, bad 
tan times thilrty is BO(K Both of tUaae die vt*. 
markaUe comci^loieeB, awl' taU^ batter ivrfth «ktt 
aioithors than bboj soliitkm ihat?hatf yet fceen jgiiwiu 
I shall now bhow honr reniarlcai^ it ^agrees ^wHlh 
Athenasus; &U9 taldng in the whol* nmg^, aiad 
appljdng to alt, a thing ihftt itnever could di wiore 
it not very neorllie'tiutti. The TeaieiMontejpeit 
having forty banks^ five oars to a beiieh, mieia 
ber have 800 oars of aisid^ or 400 in idl. Oonsidev* 

i|lg her nzej-aho could ndb Imva had lefla'4Jban ten 

mraftoeachoar^. Wefmdfrom Suetooiualiiatlte 
Libarnicae of CaUgula had the same number; iioir 
400 oars, irrith ten men to each, gives 4000; litt 
mimber mentioned by AthensMs, lib. v^ €hiip.'SW« 

i)g & r6t^ inrn^tdag, nrfoxo^wf * tig ds ro xardofffi^i/kof i^aSAx^ 
rp^yjwg^ amUtmug txa/rhv tuU frm^Kovrn * ^* on account of 

the difficulty when she was to be navigated, she 
had above 4000 rowers, and there were for naval 

kfi0mit9iit tiivtttfAM Tct«ic00-f vc wafiaOat ^ M^rsr Uktvt ** And there 
«M m t1»>whok fleel U«/)00> evh ihip ooilaldtig 30a fQW6a» and 120 
MUien.'* 
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MTvioes about 400 seamen an her eatastrama^ 
3000 passengers (pr persoQs unconnected with the 
navigation) t^^ra^ is rendered soldiers by the 
Mholiasts, which I think rights) with the reduc- 
tion of 150." That there was length of oar botii 
for the row^ and to navigate the vessel, will ap- 
fear quite evident from the drav^ht, Fig. 16 ; th^t 
totb the higjier and lower oars had the same: num-^ 
her of rowers, th^:^ can be no doubt It has been 
already shown that, being in equilibrio, the. effort 
required was the same ; besides the difference of 
length could not exceed eight feet between the 
highest and' lowest rank. > 

The Iwgth of the vessel was S80 cubits, or 420 
feet Now, allowing her to have seven feet bch 
tweon bench and bench, seven times forty is 2S0 
feet, whidi the rowers occupied in tEe waist &£ 
ithe gaU^, leaf^^ng ^venty feet at -the prow, and 
seventy at the stem, for accommodation fw. the 
cficers and stores, to be fitted up as the architect 
might choose. The breadth was thirty-^ight cu- 
bits, or fifty*seven feet ; her oars came within h& 
sides nineteen feet, one-third of their, length : .this 
•is the proportion invariably used in the Mediter- 
ranean galleys, as found to be tte best Twice 
twenty^one feet is forty-two^ leaving fifteen feet 
between the rowers on each side for the multitude 
of men who administered to the necessities of the 
crew, &;c. without any encroachment upon the 
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space in the poop or prow. Thesection 
will show this best. (Pig. 17.) 

The passage which Marisotus quotes from the 
Emperor Leo is now quite plain : ^ Every ship' of 
war must be qf its due length, (i. e.'aecording to 
the number of banks, no mention is made as to 
height,) having two ranks of oars, the one higher, 
the other lower." Now, by this arrangementi there 
can be but two lines of' oars, the one aboVe the 
other. 

Led by the account of the classing of the row- 
ers in the modem galley, and the fixed laws of 
motion and matter, I may iqppear to the classic 
reader to have taken too much liberty in depart- 
ing from the arrangement of the rowers, as adopted 
by all the modems who have written upon this 
subject. I readily agree that Athenaeum calls the 
longest oar the ^gmlaxitc, and other authars( use the 
same word for the same purpose. The middle oars 
were called tyy6^ the lowest oars SaXo^®-. In my 
opinion, the same terms apply to the oars & were 
applied to the rowers, highest, middle, and lowest. 
Let us see the literal meaning of ^idvoi ; ^piitog and 
0ff>vog are derived from ^^m, which is gone into disuse. 
Hence ^fay/^nv and ^cufifat, the hissing letter being 
thrown out in the usual way. Hence, we have 
^|av/7aiy and likewise 6^vi<frfw, from which comes fynn- 
strum, a higher seat, (for the Oreek word signifies 
a throne.) Now, as the Thranites sat at the 
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highest point, (fV.e/ptilUdi cit 4kie #3rijn»^iwd 

of the oar^) TV^ere, with greftt'prc^et^t' named 
a^Mr ; and by a tommeiii traiksitioB in laiiigtllijge, 
both .men and oars obtained the sime ditoie £rom 
their relative positioir in the diSm tbenbody 4«^ 
Bcribed;'and it Uras Hot the oar the meni .pulted 
that gave, their tide, but their pbiee at>ihe, c^r ; 
and the oor^s position in the baiik also gave, its 
niame to it with eqtial propriety. I; am of tt^ 
opinion^ pierhaps alone : SohefierhaSfbestbwecti4i|| 
ittUDeflse deal of learning to prove that eaeh^^oar 
was rowed by only one . man, and the hatnha.weiiQ 
one over the othir. - . 

I have already endeiehrou^edito' explain Une f^gm 
m^g of Homer in. the literal meaningi i • ,^ &» 
seats or thwarts ; the diecks were ealled by th(^ Un- 
dent Greeks i^yxn^t^th by the; modem JBaHako^ 
because they were afo0ting.or>nippGat%>r th&adbr 
diers and passengers.' In a suoilar way^ that port 
of the catastroma on wMch die inferior soldiers 
stood wascalled the fluXjtMo. Thatd&erair^xfjy/af^oir'deck 
was within the galley over the bdly of thd ahip; 
between the seats of th^ rowers, there eaii be^Mt* 
tie doubt, for the Kodoc^7;ai^ or gallery was always 
without, the rowers, as we find the modem gaUeys 
have it; calling it the bande, the soldiers, occupy'- 
ing it in the same manner aa in the ancient* See 
Athen^us. Thncydidessaysexpressly, **^^%t (Mu^ 
whii iixoi' Kalaar^^fjMra.''' " The soldiers occupied the 
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m file ikutber Bide.'V VoBghismcdr* 
raM in bJbsf deflcnptiim of lihe catast^ 
« Tbi9 justnefiB of this vievr of the snbjeet will ke 
mote ovidfint^ if tme fixr a momaat take iBtoooa^ 
aSAeQition tte ^fimate of Greeee, where, duriiig the 
sioBiQei^ iMiithfi, the' only time in whidi the gab 
kfjrs ' wefe^wqpioy^ to have co^ared* ixp the rowssB 
with dedcB would ham been &ial tathem, ashtt*- 
laaaa lueings could apt aiibfi&it in the situatien in 
«^jdi they Damat have hefen placed. The gmfrt; 
heat of a eovered vessel, in aonuner is knowai to 
all who hate been at sea, ^ven in par latdtaifas; 
what would it be then in a gallejr witii 150 or 
900 rowero m« viDlant action? The id£a . cannot 
stand ^a« moinent'a invertigation. f 

' That the saQm fgaxin of the Groeks^and teeta^^:^ 
the Bomans, had only the belly c^ the gall^ oo- 
vered, and not the whole fifom cataatrpma toiGata»> 
fxoma is plain; we have it in the oomiwt of thfi 
modem gall^* The uncovered, called by tht 
Greeks o^^m, by the Romans apertae, had. tb^ 
troMiira or seats of the rowers from side to ^¥is 
acroflNS the galley, these last being of aless sim ikw 
l^e covered galley. . T)49» in my opinion, gQ«f 
£Eir to show Ihat there were moore than o^ rower 
at each oar, the breadth occupied by them ^thwait 
the galley not allowing room for the KaoMOiffct qx 
deck. Had there been only one rower to eadi oai:, 

* Thes. AbII^ Granov. toin« laSL |)» 710. 
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tti^ gi^ey. mmt have Vew <^ a UEOfrowmB^i^Ui 
imw^iViH^ to ^le^gOh pfi^t toalloMr of n^ ^Kfc 
It^ a £M;Jaiowii to a^ajnea^ tbal a very nailroltf 
yilsQell^ alvfa9ra:csmid(»ior:^9t to QWirsi(^ai|il4^ 
eidt to4fimrMi;qtia)i^ tM Wovlli r^iidwiaiim-Y^«B^ 
ad wb^rfe tbi»y ffdM^t band: ibo baod^ fUd tbo" b»^ 
moi^ crovd to tjbie; «ido wbeio life ^i^my attack 
to defi^'b^^ Qt to attock in tum^qiiite jiscieas.^ 
It^i^;r|0ma£Q£i te attamj^t ^jtfsidaiEiafcioii «f 
tba om»^wfiofeA bytloe itaii^ata iiiMiidog^ifAr 

aoeiMt Mtboi% I ]iayo tbDii^t it beat to: ipjfi^ 
fioir iiifaiwaitioa to^ Have foUoir^ 

ed laaae Vomiit I^ bis'd^aQriptiOIlf of tibe ottca/iii 
Aaa iA tb« Jtfeditesimieiao^Vgall^ of Jbia Uniat 
Them wmi^mmpJSslkiiWHy, vtof IftUaaltnraldoii 
w tille«f omstractionr &(»ti'Atk iii»t ilae iv^ tUd 

present time. It being fiimple in itoelf, aiid;0i|l|t 

adapted to one ol)j/ect>;its in}pro?eme»txQuathave 
been rapid^ a»d wbeii foimd ^tte efficient, ibef» 
WW op indufiemejnt to alter it {See Fig. 16^) TJbVKa 
aa oar of thirf^-fox f eet long A to B, baa £rom A 
09^ ^p9^ of eleven feet within the gaUey ; it if 
hung upoa the acabni by the thong at C ; it is. h^re 
csrtreqiely thicks nine inches in diameter, aiid af 
the hand could iiot grasp it, thei^ is a bajidle;^ 
ed iipon it, DD. ; Jt extends within tq about three 
feet of the sealaod thoo/i^ Were the rowers nearer, 
a great deal pf their power would be h)St by being 
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d<ri#ii «0'tbei iMter j iteisii]iie^i!tidie& broad dt^B^ 
ittd tifp^!t^ up id Cy ti^ii^e^ it^k idMrted ittfirf 4he 
lttiidte»liuidket)tiili Mslj^ttiie'bjr.llie ]t^ E>t5r^^ 

cottld^iit '4attq^^>titti^'U^ Mladti df ibf^* 6^> td 

be faeidxidbe^iii ibf Ibeisido ^ Aid ^p, o^ {n^toy 
«thfer .pMlttmc ifaypoii^li 4iie c'^ar^j^rt;* oady tlile 
kandte Mwanining Iraspeiid^ frcxa^^ito^scdltd^ it 
«l>i)i|i bi» at oAc^ a^i^ii li^fwMd, kaA their 4id[)our 
Mcntined^v TUg^Uvialim'Of 4lrieMoai^g^ 
fldiwitag^ vHutth^itiimradd bot^hn^^ pdss^Bfifed in 
oiiief|)iecd. iol%pikQpi«Eit8,'W^ Iffe iiof datked^^ used 

to'iconreldithbliirdpdvpdriibf idie^^b ^mf^'si 

di0 pdnt wittitplatesttf ibi^sf tb^ |WM6^ ie ^ni 

IV conjcltidfe, ^ff'f h^ve^been ^cce^^ 

jpirefeedftig^pa^es, I Wave made it plaSii'tilfati kle ^in(i 

dfeit Polycrota haA not toofe t!iaif ft^^VidW, a^i 

iendirig inatt oBHque ilkd/wMA" tfi^'anaeiit*^^^^ 

thors-ckUeda byikiiri-aiacdf oaA ifesi 

sSl haid Wname ftfoia'ty 'nrnnber'if'fli^i^^feifi 

tending: fifoiri ifie' pi«W tt) m^^^d^i thit^ciddi 

galley, accordihg to het btilk, had' a p^6|>o]iidnat^ 

nimiber oF- rmrfere '^aced kt each hkf^ t!Ms^d' slt- 

tiStwdilig^ to the jdace te pulled 'of that cy^,' ^nd 

tttit^h^pfociiin thebdcnk;'tfbiat'tlie fir^ shii»i«;'ere 

1 
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entirely uncovered ; and that the object the an- 
cients had in view was to obtain ^ elevated deck 
at prow and poop, from whence to annoy the ene- 
my. 

That my opinion may be the better understood* 
I have given a correct drawing of the model of the 
Hexireme built by me for the Directors of the 
Kdinburgb Academy. 
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